Introduction: The purpose of this study was to investigate work-related stress and its associations with the sense of coherence and psychosocial work characteristics. Methods: The study sample was comprised of 484 employed women. The study evaluated independent variables, such as work-related psychosocial factors and the sense of coherence as well as work-related stress -which was the dependent variable. Results: The prevalence rates of behavioral, somatic, and cognitive stress among the respondents were found to be high -75.9%, 60.9%, and 63.4%respectively. The study showed that the prevalence rates of work-related demands were also high, but despite that, influence at work, possibilities for development, and the sense of coherence were found to be extremely weak. A strong association was found between the sense of coherence and all three stress factors -the odds ratio for behavioral stress was 24.69 (95% CI = 9.87-61.85), for somatic -6 (95% CI = 3.38-10.65), and for cognitive -16 (95% CI = 8.11-31.5). Conclusion: The study discovered a strong relationship between a weak sense of coherence and work-related stress. The relationship between adverse psychosocial work conditions and work-related stress was not strong -only high work demands and social support were found to be significant.
Introduction
Occupational stress is common throughout Europe and is experienced by 22% of employed Europeans. The European Working Conditions Survey shows small differences between men and women concerning work-related stress and stress indicators [1] , but some studies show that women had higher occupational stress levels than men [2, 3] .
Work-related stress occurs when there is a mismatch between the demands of the job and the resources and capabilities of the individual worker to meet those demands [4] . Work-related stress can lead to a stress condition characterized by symptoms that include behavioral, somatic, and cognitive reactions, and impaired functioning or ill health [5] .
A few decades ago, some important stress models have been already distinguished in work-related stress disorders -A Model of Stress at Work [6] , the Job Demands-Resources Model [7] , and the Effort Reward Model [8] . According to these stress theories, work-related stress (usually expressed by some health conditions and somatic, behavioral or cognitive reactions) is a consequence of exposure to a negative psychosocial environment. The aforementioned stress theories also recognize the importance of an individual employee's behavior in the negative work environment, which can be protective or adverse with respect to the stress.
Investigations show that women are more frequently exposed to psychosocial risks [9, 10] . Research conducted in the United States, Sweden and The Netherlands show that women's workloads appear to be somewhat greater and more diffusely distributed than those of men [11] ; moreover, psychosocial work factors such as quantitative demands, intellectually demanding work, attention level and tight deadlines have a more negative influence on women than on men [3] . Scientific studies have confirmed strong relations between stress reactions and psychosocial work-related factors. Some studies have shown that psychosocial factors have a negative impact on employees' physical health. Strong relations have been found between high job demand, insufficient job control, inadequate social support, organizational injustice, lack of reward, discomfort in the occupational climate and physical symptoms such as headache, fatigue, indigestion, muscular tension or pain, or numbness [12] . Furthermore, job strain, high job demands [13] , and low supervisor support [14] increase the risk of somatic symptoms. Somatosensory amplification has been found to be higher in women than in men; according to a Japanese epidemiological study, stress perception and all somatic symptoms are significantly higher in employed women [15] . An investigation of the female population shows that high perceived stress owing to indistinct organization, conflicts, and low influence at work are significantly associated with sick-leaves and symptoms of illness [16] . Also, it is only in women that psychosocial risk factors show significant associations with musculoskeletal complaints [17] . The psychosocial workplace situation has been found to profoundly impact emotional and mental well-being of the employees. Cognitive task demands and self-control demands are associated with mental well-being [18] , and job control, organizational justice, and bullying at workplace -with emotional exhaustion [19] ; adverse psychosocial work conditions are predictors of the worsening of depressive symptoms [20] . Psychosocial factors are likely to contribute to mental and emotional health among female as well as among male employees. Psychosocial workrelated factors (high job demands, low job control, low social support, and low job satisfaction) have also been found to be important for negative self-rated health in the employed women's population [21] . Only a few scientific studies report associations between psychosocial factors and behavioral reactions of stress. Low reward predicts smoking, low-decision latitude predicts inactivity, and high demands predict high alcohol consumption [22] . There is a lack of research aimed at exploring the relations between the psychosocial workplace and cognitive reactions of stress. Persistent job strain has been found to be a strong predictor of cognitive reaction failure [23] .
Theories of stress note [6] [7] [8] , and researchers have shown that the stress management strategy depends largely on individual traits [24] [25] [26] . Therefore recently, an individual's sense of coherence (SOC) has been recognized as an essential component of long-term health and stress management [27] . SOC is a concept, developed by Aaron Antonovsky, reflecting the ability to cope with psychosocial stress [28, 29] .
Numerous scientific studies involving a number of employees have shown that high levels of SOC were an important predictor in coping with stressful occupational events. Stronger SOC allows adopting a problemfocused coping profile that allows for better coping with work-related stressors [30] . High SOC enables workers to cope with their job demands -which are a potent job stressor -indicating that SOC is an important factor determining their coping ability [31] . It follows that a good stress management capability allows for avoiding adverse consequences of stress [27] . An association has been confirmed between SOC and biological mechanisms causing adverse physical health effects [32, 33] . A strong sense of coherence as a personal characteristic serves as a buffer, protecting against the development of mental health problems and promoting psychological well-being [33] [34] [35] -having a strong SOC may reduce workers' negative job stress responses -tension, fatigue, anxiety, depression [36] , the depletion of emotional resources, and feelings of depersonalization [37] . It is important to note that some epidemiological studies have confirmed a lower level of SOC in women population [30] , also, the SOC level plays a more pronounced role in women's than in men's health under particularly stressful conditions [38] .
Even though it is well known and scientifically confirmed that the psychosocial work environment influences health, few studies have focused on the associations of the psychosocial job characteristics and the sense of coherence as determinants of occupational stress expressed by somatic, behavioral, and cognitive stress reactions in a working population of women. Considerable changes in women work roles in last decades may contribute to more hazardous psychosocial work environment and also higher stress levels. Therefore research of women's occupational stress and it's predictors seems to be valuable. The aim of the present study was to investigate work-related stress and its relations to the sense of coherence and psychosocial characteristic of the work.
Materials and methods
The data presented in this paper is a part of a crosssectional study conducted in 2010 among female office workers. The study was conducted at the Department of Environmental and Occupational Medicine of Medical Academy of Kaunas University of Health Sciences. The study protocol had been approved by Kaunas Regional Biomedical Research Ethics Committee (Lithuania) (Protocol No. BE-2-13). Employees from three randomly selected public sector companies in Kaunas were invited to participate in the study. Data was collected with self-administered questionnaires by handing them out to 570 office workers at their workplace. The research sample consisted of 513 workers who agreed to participate and completed the questionnaire (the response rate was 89.1%). Women are the predominant population in Lithuanian public office work, which resulted in 94.7% of the participants being women, and only 5.3% -men. This paper presents the study of the female sample, which consisted of 484 respondents. The focus of this paper is the evaluation of occupational stress and its relation to the SOC and work-related psychosocial factors. The analyses of the research were based on parts of the Copenhagen Psychosocial Questionnaire (COPSOQ) [39] . From a broad spectrum of scales applied by COPSOQ to analyze psychosocial workplace factors, seven scales (quantitative, cognitive, emotional, sensory demands, influence at work, possibilities for development, and social support) were used in our study, as well as the SOC scale and the scales of outcome variables: behavioral, somatic, and cognitive stress at the workplace.
Work-related psychosocial factors, behavioral, somatic and cognitive stress, as well as sense of coherence were assessed by the construction of indices based on the answers to 3-10 different questions, each with five response categories (always, often, sometimes, seldom, or never -or correct, almost correct, somewhat correct, only slightly correct, or incorrect). The five response options were scored 100, 75, 50, 25, and 0. For each respondent, the average of the scores on individual questions became the total score of the scale. All of the scales were constructed as simple averages with equal weights for the items and equal intervals between the response options. Average scores of each stress reaction scale were compared to the medians of those scales: those higher than the median showed a higher level of the phenomenon observed; for example, scores in somatic stress scale higher than its median indicated a higher stress level. Average scores of psychosocial factors and SOC scales were divided into three groups, according to the boundaries of tertiles: high, average, and low levels of the observed phenomena. The main characteristics of the scales (the number of questions and internal consistency of scales assessed by Cronbach's α, and scale reliability with α >0.7) are shown in Table 1 .
Statistical data analysis was performed using the "SPSS 15.0 for Windows" software package. Cronbach's alpha (α) coefficients were used to assess the reliability of the measuring instruments -the scales of COPSOQ. In order to evaluate the prevalence rate (%) of the main characteristics, procedure frequencies were used. To investigate the associations between occupational stress, work-related psychosocial factors, and SOC, logistic regression analysis was carried out. Multivariate logistic regression was employed for the calculations of adjusted odds ratios (OR) and 95% confidence intervals (CI). The associations were evaluated as statistically significant if p<0.05.
Results
The prevalence rates of work-related demands were found to be high among the studied population. High sensory demands were the most frequent (50.4%). Approximately one-third of the respondents complained about high quantitative, cognitive, and emotional demands -the prevalence rates were found to be similar (32.1%, 36.0%, and 36.8% respectively). Almost half of the respondents (41.8%) reported that their influence at work was weak and about one-third of the subjects complained about low possibilities for development and weak social support at work. Weak SOC was found in 30.6% of the respondents. The frequencies of individual factors, work-related psychosocial factors, and the sense of coherence are shown in Table 2 .
The analysis of the prevalence of outcome variables -work-related stress reactions -showed that behavioral stress was the most frequent (75.9%), the prevalence of cognitive stress was in the second place (63.4%), and somatic stress was the least frequent (60.9%).
The results of the multivariate logistic regression analysis of psychosocial factors, SOC, and the presence of stress (evaluated by the three stress reactions -behavioral, somatic, and cognitive stress) are shown in Table 3 . Only a few psychosocial dimensions in the work environment were significant factors for behavioral, somatic or cognitive stress. Respondents exposed to high quantitative demands were 1.92 times more likely to experience behavioral stress, and by 2.86 times -cognitive stress. High emotional demands were a significant factor for cognitive stress reaction -the odds ratio was 1.65. Average and high sensory demands increased the risk of somatic stress by 2.46 and 1.34 times respectively, compared to low sensory demands. Social support was found to be a significant psychosocial dimension for cognitive stress reaction -comparing the respondents of high social support group, average and low social support increased the risk of cognitive stress by 1.62 and 1.25 times, respectively. Very strong significant associations were found between all three stress reactions and average and weak SOC. The odds ratio of average SOC for behavioral stress was 5.48, for somatic -3.44, and for cognitive stress-3.66. Also, respondents with weak SOC were by 24.69 times more likely to experience behavioral stress, by 6 times -somatic and 16 times -cognitive stress.
To gain further understanding of the associations between work-related stress and psychosocial dimensions -as well as their relation with SOC, logistic regression analysis was performed; a group of respondents who were classified as having experienced stress due to all three stress reactions simultaneously -or at least one stress reaction-were selected as an outcome variable in the model (Table 3) . High quantitative demands, high cognitive demands, and social support were found to be significant factors for those who were classified as having experienced stress due to at least one stress reaction (OR were 2.92, 2.48, and 2.46 respectively). High cognitive and emotional demands were established as significant factors in relation to a subgroup of respondents who had experienced stress due to all three stress reactions simultaneously (OR was 1.77 and 1.79 respectively). Furthermore, average and weak SOC had a strong association with both subgroups -respondents who experienced all three stress reactions (average SOC increased the risk by 4.32 times, and weak SOC -by 11.35 times, compared to high SOC) and those who experienced at least one reaction (average SOC increased the risk by 6.92, and weak -by 51.02 times, compared to high SOC).
The stress variables were analyzed in relation to individual factors, and significant associations with age were found. The likelihood of experiencing somatic stress increased with each year of age. No significant relations were found with respect to other stress reactions.
Discussion
Hans Selye, the author of the stress theory "General adaptation syndrome", found that different stressors all produce a similar response, which consists of three main stages -alarm, resistance, and exhaustion [40] . Levi points out that many common threats and challenges of social situations including work will elicit the defense response [41] . According to a theoretical model for psychosocially mediated disease [42] , when the fit between work and the worker is bad, human needs are not being met, the worker finds himself unable to control the conditions he is exposed to, and human abilities are over or under taxed, the organism reacts with various pathogenic mechanisms. These mechanisms can be cognitive, emotional, behavioral, and physiological [41] . The evaluation of the results of behavioral, somatic, and cognitive stress reactions confirmed that the investigated population of office workers was exposed to a situation of high occupational stress. It is notable that the prevalence of women's high perceived stress is also due to women's contribution to household duties and childcare [43] . Women's family work responsibilities often impact their careers [11] , and work roles -women appear to have less control at work than men that constitute a stress risk for women [44] . Furthermore, Krantz G and colleagues have shown that the group of women devoting considerable time to work was able to organize their everyday life in such a way as to reduce household work and child care responsibilities, thereby also reducing the perception of work-home conflict [45] .
The analysis of the prevalence of different stress reactions has shown a tendency that behavioral stress was the most frequent, and the somatic one -the least common. There are some difficulties in comparing outcome variables to those investigated by other researches. Such situation occurs as a result of differences in selecting an outcome variable in different studies. Usually, they analyze much narrower concepts: mental health, psychological well-being, ability to work, job strain, behavioral factors (alcohol abuse, tobacco smoking, obesity, anxiety), or psychosomatic reactions -which are evaluated by different instruments. Work-related stress (evaluated by three reactions: behavioral, somatic, and cognitive stress) was the main observed dependent variable in our study, which is very closely associated to all these mentioned above. The most frequent expressions of occupational stress used in scientific research are somatic health conditions and psychological reactions. A Japanese study shows a high prevalence of somatic complaints in the working population -fatigue (59%), headache (33%), back pain (31%), constipation (20%), insomnia (14%), abdominal pain (12%), joint or limb pain (10%) and dizziness (12%) [15] . A study in the United Kingdom shows a high prevalence of psychological strain (23%), fatigue and difficulty disengaging from work (50%)and musculoskeletal pain (60%) [18] . Another Japanese study shows that fatigue was the most frequent somatic symptom (66%) followed by musculoskeletal complaints (63%), sleep disturbance, skin itching (30%), abdominal pain (30%), headache (29%), mental illness -anxiety (40%) and depression (11%) [13] .
According the Kagan and Levi's already mentioned theory, stress reactions (behavioral, somatic, and cognitive) are transitory, disappearing with the discontinuation of the stressful exposure; otherwise, prolonged exposures may provoke reactions that in the long run may become disease-provoking. However, these events can be buffered by interacting factors such as a positive psychosocial environment or individual capabilities of coping with problems (SOC) [42] . Previous research suggests that females tend to seek social support and talk to others when they experience stress, while men tend to suppress their emotions and deal with problems in a logical and unemotional manner [2] .
Our study investigated associations between workrelated stress and psychosocial factors at work as well as SOC. The results indicated that the relation of workrelated stress with weak SOC was stronger than with adverse psychosocial characteristics at work environment. Nevertheless, the psychosocial work environment could be classified as negative -work-related demands were high, but the influence at work, possibilities for development and social support were found to be weak. The psychosocial situation in the work environment was shown in the 5th European Working Conditions Survey (EWCS) [46] .There has been an overall increase in work intensity in most European countries over the past two decades. According to this report, 62% of workers have been working to tight deadlines (at least a quarter of the time), and 59% of them reported working at high speed (at least a quarter of the time). Our study found that the most adverse factor in the work place comparing to other psychosocial dimensions was influence at work, with 41.8% of the employees having low influence. With respect to influence at work, EWCS also showed a high prevalence of insufficient influence at work, measured by three dimensions: 37% of workers reported not being able to choose their method of work; 34% reported not being able to change the order of their tasks; and 30% reported not being able to change their speed of work [46] . According to this study, the proportion of workers reporting a lack of social support from colleagues was 10% in 2010. The perceived lack of support from managers also fell to 19%.Our study showed a higher prevalence of complaints about inadequate social support (33.4%). Overall, the women of Lithuanian society experiences higher levels of stress than women in wealthier countries do, which is because of the transition economy and new challenges in the economic crisis situation.
Connections of stress and psychosocial work environment correspond to several findings pertaining to women's populations [2, 16] .Our study showed that high quantitative work demands were in strong association with behavioral stress and high emotional demands were related to cognitive stress reaction. High cognitive and emotional demands were significant factors for the development of stress, which was expressed by all three stress reactions simultaneously. High quantitative and cognitive work demands were significant factors for developing at least one stress reaction. Scientific studies confirmed that high work demands were associated with negative effects on health. High work-related demands were found to be significant predictors for mental health [18, 47, 48] .A Japanese study notes that somatic symptoms increase as job demands become higher [13] . A French longitudinal study reports that low self-esteem and high hostility are consequences of high job demands [20] . Other researchers discovered negative effects of such psychosocial factors as low social support and low influence at work [48, 49, 50] ,while our study did not confirm these findings. Low possibilities for development did not have any interactions with workrelated stress in our study either.
The biggest part of the studied population had average or weak SOC (35% and 28.7%respectively). The results from another Lithuanian study show a similar prevalence rate of weak SOC [34] ; researchers from China, Japan and South African Republic report that about half of the studied populations of employees have weak SOC [51] [52] [53] .
As already mentioned, SOC is strongly associated with work-related stress. The logistic regression analysis supported the idea that stress can be the consequence of inability to cope with the negative psychosocial environment; therefore, the results of multivariate logistic regression showed a moderate relation of psychosocial dimensions with work-related stress. Our study showed that respondents with weak SOC were more likely to experience behavioral and cognitive stress, and were also more prone to somatic stress. Respondents with average SOC were also more vulnerable to behavioral, somatic and cognitive stress. The group of respondents with a weak sense of coherence was more likely to be exposed to all three stress factors simultaneously as well as to at least one of the reactions. Some studies identify that weak SOC is associated with psychological and somatic health complaints [54] along with negative behavioral factors and mental health [35] in a number of employees. Therefore, a strong relation found between SOC and stress confirmed the protective role of SOC in our study. According to the scientific data, a strong sense of coherence has a positive effect on coping with work-related stress [31, 35, 53, 55] and occupational problems [30] ; employees with a stronger SOC are better protected from the negative effects of some work stressors [56] .According to scientific data, employees with a different level of SOC perceive psychosocial environment differently -associations are significant between SOC and high work demands, social support, influence at work [33] as well as low job control [57] , adverse organizational climate and job insecurity [58] . A protective role of SOC was observed when the employees experienced negative changes of the psychosocial work environment during an organizational merger [59] .
Our study supported the paradigm of the health research developed by Antonovsky, which explains that people who stay healthy in spite of extreme circumstances are those who find their environment positive according to three main elements of SOC -comprehensibility, meaningfulness and manageability and are less likely to appraise situation as stressful [60] .
Limitations
The common limitation for a cross-sectional study is the possibility to analyze only associations (correlations) between health complaints and risk factors, whereas causal relationship cannot be determined. As the present study evaluated high level of stress, further studies are needed to understand long-term health effects and possible social impacts of occupational stress. Another possible limitation is that the events of women's daily lives that could influence manifestations of stress reactions have not been taken into account. In spite of the fact that many studies confirm that life stressors impact the presence of stress, it was not our objective to investigate this aspect of the problem.
Conclusion
The female public service workers were working in a high occupational stress situation. The strongest relationship was found between work-related stress and weak SOC. The relationship between work-related stress and adverse psychosocial work conditions was not strong -only high work demands and the lack of social support were found to be significant. Results from the literature -as well as from our study -confirmed the idea that the sense of coherence is essential for coping with occupational stress. The results of this study suggest that a company's management should pay attention to the high prevalence of adverse psychosocial environmental factors. In order to maintain a positive psychosocial climate monitoring of psychosocial stressors should be performed constantly. Follow-up actions of an organization should be adequate interventions to eliminate occupational stressors for the prevention of work-related stress. Also with respect to working women's social role, company should consider in the design of measures facilitating women's responsibilities such as childcare facilities (company's kindergarten or social worker).
